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(54) PHOTOSENSITIVE COVER LAY FILM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a photosensitive 
cover lay film developable with an aqueous alkali 
solution and having high heat and chemical resistances 
after curing. 

SOLUTION: The photosensitive cover lay film 
characterized in that it is developable with an aqueous 
alkali solution and giving a cured film excellent in 



(71 ) Applicant: KANEGAFUCHI CHEM IND CO 

LTD 

(72) Inventor: KOKAWARA KAORL) 

OKADA YOSHIFUMI 
YAMANAKA TOSHIO 

heat and chemical resistances can be provided by using, 
as the material of a photosensitive film, a 
photosensitive resin composition comprising (A) a 
soluble polyimide using an aromatic diamine as part of 
starting materials, (B) a (meth)acrylic compound and (C) 
a compound in which one or more atoms and/or moieties 
selected from the group comprising phosphorus, halogen 
and siloxane moieties bond covatentiy to each other as 
essential components. 
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[Part 1] 

A photosensitive resin composition in solution state is evenly applied onto a 
support film, the solution is removed through drying process by heating and/or 
blowing heated air, thereby obtaining a photosensitive cover lay film. 

[Part 2] 

The photosensitive cover lay film may be of three-layer structure. This 
structure can be obtained by further laminating a photosensitive film constituting the 
stack of "the support film/photosensitive film" (the double-layered structure) with a 
protection film. 

[Part 3] 

In producing a flexible printed-wiring board using a photosensitive cover lay 
film of three-layer structure according to the present invention, the protection film is 
removed, and then a support film/photosensitive film is laminated with a laminated 
plate with adhered copper on which a circuit is formed (a CLL with a circuit) and a 
photosensitive cover lay film through thermo-compression bonding (e.g. thermal 
laminating and pressing). 

[Part 4] 

The support film may be peeled after the lamination is completed or after the 
exposing is completed. From the point of view of protecting a photosensitive cover 
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lay film, it is preferable to peel the support film after forming a photomask pattern and 
exposing it to light. Next, a pattern exposure and a development will be explained. 
A photomask pattern is formed on the support film constituted by the stack of "the 
CLL with a circuit/the photosensitive cover film/ the support film", the photomask 
pattern is exposed to light, the support film is peeled off, and then the photomask 
pattern is developed, thereby a hole can be made at an arbitrary position. 

[Part 5] 

Through such a development process, the photosensitive cover lay film is 
hardened by heating cure to become an insulating protection film for the circuit. 
Thus, a flexible printed-wiring board is produced. 
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«a*ffBts#fc*ia-c**). £t*©j«»ffHiu«tc« 
FBMtffcP. »tiJL«K < fc9&ii*£ftft#6 > ^yrs 

FBStt-f 5 FttSft. j^i^r 5 F^bB$K:*fiSOfc*{i 

[003 5] ■< 5 F{b©J»«l^ft«. -Y 5 F{b*iS**«t 
< if ftft. b^fc**^*<i; < f&frtiz 1 0 0 -c«±. 

L- < . ji^r. 2 5 0 ~ 3 5 0 -Cma-CW £ F<b 

[003 6] &EET Z>BjJ(D3kmt> EE*^/h3tHi^ 
*i»*Ll»*s. ±^flP^fr-C^ 5 F{bBSK£fiS-rS7k 
*5^*«t<l^*3ft-5EE7J-C*ft{iJ:^„ *^tc«. 
jftEEttl^-rSE^ttO. 09MPa~0. 000 IMP 
a.'Ci)*}. a*b<tt. 0. 08MPa~0. 0 00 1 
MPa> 3e.tcS*C/<«. 0. 07MPa~0. 00 
0 1 MP a "C£>2>. 

[0 03 7 ] *;^>KZ«*aiL/tP!^«, > 
^Y^ij^^nZMim. 1. 2, 3. 
*>f-h5#;w#>»-ft|;«$5. l, 3 

1, 2, 3, 4-~>i'n^>fh7Mii<>K, 1. 

2. 3. 4 - v>i7D-i>£>7- h 

fj. 2. 3. 5 - h y ti^^-^fa-o^ji'Smr. 

3 . 5 . 6 - h 'J ^--J** W;U*"^> - 2 - 
Sfa-»*«5. 2. 3. 4. 5-fh7tF077>f 
h7*;b*'^H~«l*^a. 5- (2. 5-^**Vr-F 
7b Fo7 7;i-) - 3 3 -^^a-^+fe^- 
1. 2-V>*})i<#>&zm*V>. VisZU 12, 2, 
2] F-7-x>-2. 3. 5. 6 - f h?*^ 

tj£MM&» ; to^ y 5- 3. 3 \ 4. 

4- -s<>\f7 Y7*fr#>m—M*m> 3, 



(8) 



13 

3' . 4. 4" -b*^^^;Ux;u^>f 
rte*m. 1. 4, 5. 8 - t7^U>rh7^> 
3. 3' . 4. 4* -tr^^x-^ 

T h zr£>)\s#>&~te7kVt. 3. 3' . 4. 4' -S^ 
T-jiiSy x.^fris^i'T- h 7#A^>Btr:jfc7joBj k 1, 
2. 3. 4 -^^>f* h^^^*>K^7k%v 4, 
4' -fcTX (3. + 

^ Hr«*«, , 4. 4' -fx (3. 4- 

s^jM**^*^*^) ^i-n^^o— as* 

3, 3' , 4, 4' -^^Wa-fy^nb'Vf 
>^^5r;U»^7k«5, 3, 3* , 4, 4' -t'7x^ 
;br h^rt^^"***** p *xw>- t'X 

jiytultBL) -4, 4" -S^7 *^-;l/x— ^ juntos* 
ft, ex (b l )7 x.~>ly -4, 4' -t^^i 

*»*\ 1. 3. 3a, 4, 5. 9b-^+tkKo- 
2. 5 3 ~:7^x;U) -t7F [1, 2- 
c ] y?>~ 1 , 3-S/^>. 1. 3. 3a. 4. 5. 
9b-^tbFP-5-y^-5" (fh7bKP 
-2. 5-^+y-3-77^) h [1. 2 

-c] 77>-l, 3-^*>, 1. 3. 3a. 4. 
5. 9b-^+tt JI/-5 - (fF7t 

FU-2. 5-mv-3-77^I/) -t7h 
[1. 2-c] 77>-l, 3-t?*>*©5?*«l«:* 

[0038] CCD^»;>f5 RCffi^£ ft £&"&**» 

U < tt. T3B-«S; ( 4 ) : ft 1 6 
[0 03 9 ] 
Hfcl 6] 



14 



16 7 3 3 6 



(-A 



NH2_ sit{ r 

(< [+1 




-** (4) 



(jSWIJ. -. -CH,- -C (CH.) - 
C(CF,),-. -O-. -CO-. -SO,. -SO, 
10 -. t>U< «2ffi©W«S»S:. X«-0-fcU<«-C 

[0 04 0] Cix^tDf-h'yiJJV^Wt-M^mt. ¥. 
arc* tcit 2 a«±«*^fc>-tfr C t ifi-C # £. 
[oo4i]^«:, c©*y-f s FKffli^nsyrj 

5H^c tf/i tcittj * 

fflUiC LI*. c<DC t{C«fc»)^.fiS-r2)^'; -Y 

- h ft £' £ JgjS 3 -ar-C . ffe©S(t.tt"effiS* #«HSF 
30 CcaiAT-6Ctfc-C#S. 

[0042] C©*y^5 FKm>e>ll-&i?T5>W:. 

TI2-MSS; (3) :<bl 7 
[0 04 3] 
K [ft 1 7 ] 



i8\ 



(3) 



(3C>f. R'{i, -. -CH,-. -C (CH,) ,-, - 
C (CF,),-, -O-. -CO-. -COO-, -S 

c 1 -cscor^*;^*. cijo. l. 2. 3. 4 

*. dfcitfeli. 0. 1. 2. 3. 4£*-f. ) T« 
5£ (3) H30R'd57KKSfcb< «*^^*->^S-Cab 



•Si^TS >£ffll>£<t, #'J-f s FOr-U^ y*?giffi^ 
©ii?J)?14£±^f^>^: «t*s-C#S. Cft*E>©^7 5>{t^ 
* fc « 2 «JW_hffi*£*H*T HI I >S C L 

[0 044] */c. ±E-«SC (3) ?«3hSiJ7 5 
>«. WbtlZ*') -f 5 F©*J?§1£#»< CcS&lrOjS 

50 C>. 3£K:3£L.< U. £T5>Efil 0~7 0*)\s%-C 
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* (5) : ftl 8 

[0 045] i/c y jJl>J»<DW&m*TtfZ>Ct&-C [0 04 6] 

H 2 N— (CH2>r- SHO— SI-j-tCH^NHj 
R 11 \ R 11 / g 

(5) 



o©iisrc*£. ) ra^n^t/^^T^^ffl^ 

[0 04 7 3 £fc, ±gfi— «5£ (5) 
;u%^0^jrc^^»^^^^+^* , 3, 50* 

[0 048] 

3, 3' -y7^~4, 4' -^fcFO+^t 
7 xx;U, 4, 4* 3* -S^fcFa* 

i/^7x^;l/f ©t FP*^t'7x^;Wt^m 3. 
3' 4' -i/tFa^7x^M 

2. 2-t'X[3-7^-4-t FP + y7x 

3. 3* -^7^-4, 4' -*;tFn^7x^ 
;l/X-r;K 4. 4' -y7^-2, 2' , 5, 5 

S/^x-Jl^x-^MfcAW, 3. 3' -^7^- 

4. 4' -^tFnt^7xr.;l/X;l/7 + >, ^<E>^ 
7x^XJb7^>^ 2, 2 - t'X[4 - (4- 
T ^ -/- 3 -fc Fa^>7x/ + i/) 7x^;V]7'D^ 

>^cDtrx [ (tFat^x^H 7x^] r^* 
Xb£4ML 4. 4' -M(4-7S^-3-tFt 
tf^x-;U^cr>f^ (fc F+i'?*^* 
*✓) fc:7*^;Wb£*SL 2. 2-fX[4- (4-r 
^/-3-tFa+i/7xyt*» 7x^^t 
>fo}ex[(tFP+^7x^+-» ^ jL~>\,]X)\,v 

*>{t&<&. 3. S-^TS^KASBt^O^TS^Sc 
A*MR. 3. 3' -^75/-4, 4' 
>/h'7x^k 4, 4' -v7^-2, 2* , 5. 

x^JWt^SI, 3. 3' -^7^-4, 4' 



10 frtf^z/zsy Ji^ll'J 4. 4' -^7^-2, 

2' , 5, 5' -f* V 5*3 )l>#*i/*sy 
<Dii>i>-#*r isisy x £ >^<D#;M^>^:7 x x 
;l/7;I/#>Jg, 3. 3' -y7^-4, 4' 
ttisisy x—iur— -f-Jk 4. 4* -^7^-2, 
2' , 5. 5' -f F7*W+^7x^;l/x-f;l/ 
^co^^^+^^^x^^x-f^Wb^, 3, 3' - 

^ts-/-4. 4* -i/*^#*^s/7x-;M;i/7 * 
>^<D^:? xxjt,;*^:?* >{b^. 2. 2-tr^[4 

- (4-7^-3-*W+2/7x/^» 7x^ 
20 ;l/]^PA>f(3[)^ [ (*W^>7x-;H y^^. 

T^#XL^5S. 4. 4' -fc?X(4-7^- 
3-tF^^7x/ + ^) e^x^fcot^ (tF + 
5^:7 t7x^;HteM 2. 2 -ex [4 

- (4-7V-3-*W : lr^x^>/) ?xx 

*>3§F<De*[ (//Wt^xy^) ?x 

<D^7£>li, ^7S>tplO-10 0^%il^ 
[0 04 9] gfc. y7^ >^iLX, ±IB^7^> 

30 twee, vltwt ^>^mndcm^xi>j:^ *;rs 

>^7 5; m -7x^l/>^7;> ( 4. 4' -2^7 
sy^7x^;M^> 4 4, 4* ~^7^7x^x 
£> n 4, 4* -i/7^7x^l/X-7^ 4. 4' 
-5*7 ^ ^^x^^7 j F\ 4. 4' -i/7^7 
x^M;l/;t>, 1. 5-^7^t7$U> 4 3. 
3 -isJZ-Jl-A. 4' -S/7^t7x^;k 5 - T 
^-1- (4' -7^7x^) -1, 3, 3 - h 
■M*JM>y>. 6-7^-1- (4" 
40 xx;U) -1. 3. 3-h^f;K>^>, 4. 4' 
-y7 S y^>X7^'; h\ 2. 2 - fcTX ( 4 - 7 $ ^ 
:7xx;b) ^t7;WP7 p P^> 4 4. 4 '-y^U 

>- ex (2-^narxv>) , 2. 2' , 5, 5 
'-r-Y 7^pp-4, 4' -^75 /t'7x^;k 
1, 3' -a (4-7^7x/t^) ^>iz>3F(D 
5fRy7;> ; ^7^fh77x^;l/^^7x>? 

o^#sccs^sn/c2ii(DT ^ ^li^gr s ^s© 

1, 1 - y £^5>V U>v7^ 1. 3 - ?U^>:x 
50 7S>, 7- F^^U>^7^ ^>^^^U>> ; T 
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>. 4, 4 - 5/7 5 s^zfiut f u>yj 5 >. 1. 4 
-5'7;/5'i'a^t>, 4. 4' ?U>t^. 

[0 0 5 0] _tIB©» 2 8R**a% i ^7 5 >*Kl£S # 

r ^S 6 ft -5 . «t OV* tt* ~>;ug£ m 

AL/f5J&f±tf 'J -f 5 Fti. TfB-«5£ ( 1 ) it 1 9 



[005 1] 
Hbl 9 ] 



(1) 



10 



(fcfciL. 3£4 J a4s<fcL>'b«a + b> l£«fc*lfcLh 
©£&. R'lt4ffi©««£. R'U:2ffi©W«£. R' 

S) ©«fc5&«5§£&-?Tfc»3. tf'J-TS FtcaiAOfc 
± 0*/ * tc B * ^ sK* ^l/S?: WTO J: ^ Kg 

j£i*-li"C^14tf 'J -C 5 FiLTffll»Ttil,>. 20 
[0 052] ±iB©«fc 5 ^ OTff 6ft £1*J&14tf 'H5 
FK 3 - «{bt±£ WTSfcs^cU:. 7jc&« 
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***?SL.l>. C©J:5ft3fcS£1±fcJ:tf/*fctta^i^ 
ttW^^aiA-rSCiCcJ;"?. ffeftSffil^CtJiUff 

[0 053] WT. *KS*sJ:CJ c /*/iitt*;U#+^ 

g*wr -s^astt* y -r 5 Ftc-gfifes^r^A-rs^fc 

oi^-csft^-r*. JMfciftfc:. F£li, TIB 

-«5£ (2) <b2 0 

[0 054] 

[{b2 0] 

(fcTcG. 5$#a*sJ:0'b«a + b> 1 fcjgfcT 1JW± 
©£», R 1 t24 0® : ff*S. R'B2ffi©*«K > R 5 
«3ffi©W«S. R'ttTfBS? ( 1 ) : it2 1 

[0 05 5] 

Ht2 1 ] 



-jwrY'*" -cry" -o-c-r' _ jr cr T R " -° r V" 

° OH . OH . ° . O CH»OH. CH,OH 



(1) 



iRiaj-**i^e.^-5.s¥*>6a«fts^«c< tfc-wa 
±©-&«6**w-r-5 i «©#»*> -rsisftswrns) 
r*?ft-5«JS*{44d>^< ifc m#Jb*rra#y -c 

5 FT**. !&&©*&£*£ l^**^**^**:* 

y^ S F£^«?§«K:?g*>U x#*^££ 

h^mmtiEM^, ^Rra-sts^^eaBft^-ein 

[0 05 6] x^+->S*2<lJi(±Wr-5x^^«gt 
£ tt. x^+->S*^rttC 2 «J£LkJ#o r uftti^cc 
|R3eSft«ct»**. V£?<D&*>K.m7rctZ>C.ttfi-Ci*Z. 

[0 05 7] flfctfifcTa- F 8 2 8 (ttftS/xlttt 
R) fOt^^iy-Jl/Si^^ 180S6 5 

XTP+i/WflS. 1 5 7 S 7 0 («Mfci'xJH±«) 
^7^-;W^#7 7i'Ii^+5/«, 1 0 32H 

6 0 (.mils* ;H±t«) m<D (-'^bFn + 5/7x^ 
JZlsJtfvv ^SSxtf^XUBS. ESN3 75f<Dt 



30 7£ U>T^*;l>^#^*d73iX!}<*~>ft}Jir f^F? 
7xxo-;ux*> i o 3 l S (teftfiA-ttSJ) . Y 

gd4 i 4 s (%mtm . h y*t fo+5'7^ 

>^>EPPN502H (B^bM) . 

-;i-VG3 l o l L (H#ffc?0 . ftn+y h-;i/NC 

70 00 (B#{bH) . TETRAD-X, TETRA 

d - c (HSEJWfb^ttK) m<D if s >mm 
fli^35s*t-fe>ft*. 

[0058] x^+i/S«t^Rra-s*s^%^-r *fb^ 

«Jt»» i*+5/Si- *tS^?:R— ^flK)lotl> 
40 fttfltKllE^^ft^Ct^. 7V*i"J5/yjl'X-fA • 

y y j/s^^r j> y i — h • if) f*J)\>j* — v ' if 

[0 059] xd<+*/*tS3R|B|H«S^*Wr Sfb^- 
«5ttt. x^+i/SiH*fe^*l5-^rttCj#-,ri,> 
ftli^tclS^Sft^t,^^ ^"a^^i/yi/^Ux— r 
)\f • if') J/5/;^Ot'ft'- h • x^x;l/y>;->i?;l/x 

[0 06 0] stEtcfflt^ft^^att. x#+t>sis 

50 -5.^ y 5 F^^JST-S^O-Ciftli^ClSjtSft^ 



(11) 

19 

a*sc*«*ju#*^a*#-r4<ftfliafsfe# , ;-f 5 f* 

■c!7 5Ci3wa*Lc». #fcxtf*i/«<ti:»£^*£ 

tt, • =JMS***«Mc J: 9SR« • *^b«ci»S 

aoaK v CStKS4&C£ASfiKSLl». JM*ft«c» % 4 
CTCkLbl OO-CtlT, 3 5 0"C£U: 

8 o -c«Tr*s. sjcebsww, i *nmix*>6 1 5 b# 

fcabtc. c©gat#y^5 FffiKtc. x#*S/#J 20 

Si, T*yjMMffl, ^7t-Fxxf^m t'xvu 
^shm trxr 5 F»Bi> 7 

titate&xvjs f\ rftfo% (a) 

(A), <B>, (C)SS^I«til»il/t3 0 
4 0-6 011% i;0!lfJL<«4 5-6 0fi 0 /offl 

tt^M<^^«^*0. 70%J:0^l^^-U^ 
[0 06 1 ] (B) U»k:oi^»WtS. 

mrtti^a<iti«a±*T4 (^) r*y 

^^^7^yu-h 4 **-o^ji/^y a-n^r 
£?yu-F. x^u>£/y n-n^T^y u-F % 

yxy h-;i^y ^ y k h yyfa-^a 
/*>F yr^y u- F. ^xyxy f— juf yy t> 40 
yu-K F-^+tf-y^y u- 

K h -7^^D-;l^^'n^^>f* F^TJ* y u— F, r 
h7x^i/>yy3-;n/r^yu-F, 1. 6-^+-y* 

^^»jp-K x^u>yy=i-jb5of **y u- 

a-)V7us<y h y ^ £^ y u— K ^>^xy x y h 
-;l/Fy^*^y U-F* ^>?x'JX'Jh-;W=f 
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^l-+^yxfi/>^y3-jU^yi/-F 4 
/S-^^P^l^ + ^x^WW Fu^x^^^ 
F. ^f7VW*^U-h, 7iy+i/x^l/7^J 

u-F, 7j/^x^i/>yy3-;i/7^yi/- 
K 7xy+^yx^i/>yy3-;i/7^yu-F, 

y O^l^+^X^WW Wis Vis* 

-K ^^yw^yu-F, xfi/>^y3-j^ 

hyx^u^yrn-^^^u-F, ^yxf u> 
yy n^^^f^l/- k 1, 3-^i/>yyn- 
F. 1. 6 

U-F. **^>^^^y ££U-F. #y 

^ofU>y;3- ;Ui^££U-K 2 - fc Fatv 
1, 3^.* ^O + ^P'O* 2, 2-b'^[4- 

^^D*'>X 7 xxAO^d'O, 2. 2 

-t'X[4- (^^n + i/-i/xF+>» 7*xjl/]:/ 
U^*>, 2, 2-t'^[4- (^^^P^>«*yxh 

v ^^-;U]^"a/^>. ^yx^i/>yj3-jk^ 
*yu-F. -y vfTz^wih y y u- k -r v^> 
73?;«^7^yu-h, ^y u- k y 

y^7U;i'X^f^ 1. 3, 5-hyy^yn-Y 
;^ttFn-s-Fy7^>, Fyryju. 3, 
5-^>-fe*>#;i^^>u~F, F y r y ^ h 
yry^>Fu-F, f yry;u^*^^x-F, 

y 4 F\ i^r yji/x— ^\>i>. if y;i^r;uu— F, 

y;U>f V? F. ^7yjl/fl/7^l/-F, ^#«P 

S c i *sr ^ ^ £ 1 0 jS* e> » * L c ^„ 
[0 0 6 2] ttu: (B) (CHR 

^5-C*^C£^, B!{bBUO^r>/V-^r^^y*S« 

^«u^Ti^ci?>, ^TfeSPcDllffl^r^^y*^ 

*SKfiuifil* »P ii bm{4* 6 «fct± 4 0 <i«Tf*o J: ^ ft 

[ 0 0 6 3 ] WE < B ) H»« (56) : ffc2 

2 

[0 064] 
[it2 2] 



(12) 
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2inftsCD ( * > t p v >i>mt&mT:2>z>c tamt i> io 

*i-C*^c< h*sJ:tfi#2 1JW±©<> 

[00 6 5] (B) fcft-C&h l^H L *K^#JBfc«J:^ 

T©J:5fc<>©a*WjrC#&. 20 
[ 0 0 6 6 ] 2?XM-210, M-2UB (Jft 

. NKX^t-JUABE-300. A-BPE-4. A-BPE-10. 
A-BPE-20. A-BPE-30. BPE-100. BPE-200 (fr^fcNfr^ 

H) 5?CDt'^7^^-;UA ec^14^(^£)T£'; U- 

k ^^w-208 (mss-a-fissi) 

-;WF EC^tt (n=2~2 0 ) is(jl9)T9V U- K 
tn-;l-7i"J U- hCA-250 (^tf-MbJSSSSO . 
- h #540 (AlS*tK^b^XKI») m<D 7 * y-^A 
P0^14 (n=2~20) y(y^)Tf;U-h. 

;ur i"; u - h D«w72i (^tf-MbsStS) #©? * ;u&ro 30 

*XM-315 (JtU5-&fiX*!) . MCXXf-^A-9300 (»r 

tffl-fb^iif ) 5¥© -f v ->T * eo ^14 t- V r t>V u 

[0 06 7] (B)f&8-tt. (A). (B) Rtf(c) © 
-£ft*©5~5 0Il%E^3n2»Ci*ij!flb^. 5 

Krt 1 ^ fcS&ft SOilJii'Jlu^BXf 40 



(5) 

afe<^c-Sffi|Sjtc*-5 0 #£U<«. 5-4011%©! 
B"C*>3. 3^cS?£ U< I*, 5~3 0*»%-C*4. 

(C) >. />ay>Ri>'->a+if> 

gp{4^6^SS^e.««n5d>tt < i *> 1 «SfcUi©J!S 
-T^b J: tf / * te tiSWi ifiXmte^ L r t > 3 {b£-4fttc^>i, > 
Tiguj-rs. c©J:5&{b£4ft£fflc>£t:<itc«i:r), 

^rr&c (O j£##ty>*£tHb^rc 

*U<«7. 0%JjUbt?*2>. (C) W^ny>4 

<. 3e>(C»*L<«2 0%JW±-C*-2)„ ^ay>ii 
Tli. i)ftca3R*fe«ll3R^ffl<,>ifcfc©*i-JKWtcffi^ 
<E>ft-2>. (O )&#*5^a*tf:>3B&£^tMb^wr& 

6. 5?#is*iiBtb*t?^Tr€.^^*v^y^p+-y-> 
{b^-c*sct*w*b^. (O ^io-c;^ 

lb. &£#i^tfe>ft*#. (A) fiS»-c*5pj?gtt*y 

>f 2 Fi©tB^14©ffi^e^^7 ^ >^-+f--< K. */c 

c<b*i*f*i/t,». (O b-cffit,^y>^b^ilft 
©•;>^«»5. os*%. se.ccjif*L<«7. 0% 

(2) : Ib2 3 
[0 068 ] 
[fb2 3] 



ff (2> 



pfeWq«p + q = 3WctO-3(D8a) 50 i^fW$,^C<!:^l^ e CCDcfc 0 U >Rx^ 



(13) 
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*®m-em»-?zctifi-vz2>. t©<fc5&y>m{b^ 

TPP (h';7x-;l,ta7i-F) . TCP (t-'J^ 
\,1>>\,*-XV 3-- h) . TXP 
x— h) . CDP x.~)VfrZ>y 3L — 

F) . PX-1 10 (?U^2,6-fi/l/-A*^7j 

-h) ( t>-rn *>^cA^fcr«> m<o y >inx^fiw c 

R-73 3 S . CR- 10 

74 1. CR-74 7. PX-200) U>-Tftfe*A 

-FV3PA (^mmt^jimm) . mr-2 6o 

( AAfb^SD tt £'© y >m ( * ) t u- k m 

( 
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^ y >m * f -s i«*ito^ t wjjDTk^-js? 

1£Gif£*^?S£:£*liJtt£&*. *fc. dJUtfb 
^£y>^b^*#/8*S£tB*38j*(cJ:'3. 4>fr 

'May>{b£**m»*»d. ««tt©rt±il»9jS* 
6*0" py L < B3 OMKfcLh. $ 
6tC(D*iEL/< «4 011%«±, ftfc©-e*L<U5 

IES¥ (3> :{b2 4 
[0069] 
[fb2 4] 



H,C 



^*^)-0--(cH a CH 2 C3^&-6H-CH 1 



*/cl*Stt-3-C*3RfcL<B^^^S. rtt0*»fcl 0 
£-C©fi», sttl*>e>5*-CCDE». tl*l*»64* 

*L< . ±5B8¥ (3) Mb2 4-C«S«l«dltiRr9<J 

^iJ-ji-7a>f^7BR-30, BR-30M. B 
R-3 1 . BR-42M (St-XWHXH) %KD££iJk 

ko^-fsr-245 on— xshjbd 
mommit^&m f y rz». f a a- f s r - 2 5 

0. SR-400A 3?©#|S&{b^# 
R*i;7-, fn)t/-KSR-990A (*— 

(O BR^»i^r-*{c^ny>js^«wr4y>s<b 

^JT*-p-Cfc«fc< . COJr^Wfc^ftitttJ. CL 
P ( h 'J X (2-f DDlfA) F) , TMC 

P P (by* (Jpc^o tr;V) F) . C R 

P < F y* (i?*?ua-7utZ)l') ^x^^- h) . CR 
-900 ( h y x ( F tjynt*^>^;i/) *X7* 
- h ) < t»r*» fc*nfb*») «c i'o^A o ** > y >k 

^/XB£K{bT^^*>^JjnT-5i. -IvX*?* 



m O) 

flMii. (A). (B) . (C) 0tfK>£fH 0 011 

&c#lo. i~ 1 0 c £***f six . mcc 

»*L<Bi~6S«%-cs>sci*i>fa:bt^ Etc. 
(OSS^iUT, ^n + -y>S5fi[?:Wr-Sfb^5rffl 

30 -c^#-rs*ji-*Vj}<y>'D+-y->'fb-^jf*^ci*i 
L/ < . ^ ^ -^£*:£««S&«©-5 %10%« 
±. HCCS8*(><ttH2 0%fel±. iW*U<»25 

%U±&m? *> y ->n+ifMb^r*^ c 

<gi,»*^^^#y^n*-y->'fb^?: (o fifcs-iu-c 

ffll>/ctft£. ( A ) nJig&tf y W 5 F ^ ( B ) 7?UJU 
^Bi^©#tfc&^tIfc1£#m>«ftK*l3. StffctefcfflS 
-**A{bUfc»£K:. J3fr^©lltt*«$J0&a#ffi 

©^^*©fit 3 ^"-'i'^/- / Ji<y ^n+t>ft^Mft,>5 
*uc<t,>#. asjD**^<-r2»<tfPK$n4Wb^©jffli 

+;l/*V * y i'n+t^t^i ur ««T©J: 9 Sc 

©Wnrts. m«<ija'>y3-> (*) sokf 

50 - 1 0 OS. KF 54. KF56. H I VAC F 
50 4. HIVAC F 5. X-2 2 - 1 8 24 B, KR2 
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IK KR3 1 1. GE«fi"J3-> (#0 S©XC 
99-B5664, TSL9706. ■ f - 3- 
=-'^9 (#0 »©h U7^;UE-6 0 ltti'#W5> 

t». (C)^li. (A). (B) . (C)J&5r©^3t 
£tf^T*ti*$fL<&S«ft* J *9. 5 0%«fc^ 

i » t wfc»©# ><- u a < * a <bmm&ftM < a £ * 

r-,19 
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[00 7 0] 3 6K:*^<0ilBi^£UW&8Mt{Cj: 0 

ffm.<Ds*z->&m-tz£ ) 5< l c-r2>tcit><c (d> 

8fcB©#fc: <fc 0 7y*W»4tSft^ftOHf(iL 
r. TsE-J&sS ( 7 ) . -«5£ ( 8 ) : <b2 5 . 

[0 0 7 1 ] 

Hb2 5] 



R o 



R 
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-« (7) 

R". R"SCfR"ti. C.H,-. C.H, (C 
H.) -. C.H, (CH,) ,-. (CH,) ,C-, C.H 
,01,-*. R". R l, SD £ R ,J tt. C.H,-. + 
xF+^S. C.H. (CH,) -. C.H, (C 

h.) ,-£*-r. ) tasns7^7*^7-(>*+ 

14. gS3RIBin«*S-&«:«T £J5J£3£ ( • T * a A 
[0 07 2] — flaSC (7) -VStStlZT^fc? *X7 -f 

>**^F**2ffl©v^:fr.>u**fe£Ts©K:*tu — « 

St (8) t^^hST^^^X^ ^ >**->Ftt. a 
[0 07 33 #'J-f5 KttJBKOWIlCCtf tf fciff+i/ 
ffll»TtJ:C». F*->7> F7 + />XJl 

vj*m3m*mn<*zztifiy:zz>. c©Rg. 
[0074] flMtKCttffcx** ^*ran«g 

"C > isA,T =J - t A J fT * - h ©JSJ&K: «fc r>» 6 
tiS-JUfXt^). x»-Fa-l-7i^xf4/ 
T;brj— ;U^>i?^. Fa - 1 -7 s-^xf^TJUa- >U 
i-fV>77-- h©Ktt«fc:<fcr)fS f-hS-JUf ><t& 
tyl, V>J h + 5/-2-7x-Jl'-2-7'0/V-^(b-f 

v^r-r- ^©sioKioff^ns'f u-^xbi^^** 
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[0 075] *^©iifi£^JtC«. HffltC^L^ SStc 

20 -4. 4' -^iWTSy"^^!^^ ■^>V f 7 
ij>yr— ^>i?;k 4. 4' 

f;l/7 5/"<>y;k 3. 5-tX (^if A7S/"< 
>y;7 r >) -N-yfA-4-txiJF>, 3. 5- 
fcX (y^?Jl/7J v-<>^>;-r>) -N->^;L--4 

-tr^y f>. 3. 5 -trx (s^x^r s 

f»-N-xf;l/-4-f'<iJK>, 3. 3* 
*:xjl/tX (T-yiW;^) 3- (2 

— OW/'JA) -7-yifJV7i^«7U>, 

2- (p -tsyf-jVT s^x^yji/) ^>i/=j-*-y-'./- 

30 rt<. 2- (p-yy^S/X^'JJV) *>"Ja 4 

- ( p -zs* =f-)V7 s yxf^i/) 2- (p 

-y> ^;ur 5 y*) 'O-Z^r 2- 
(p-^^rs/xf;^) -3. 3-^^- 

[0 07 6] *fc, ^^^M^SiJi Lrm*<D;<-* 

+-y>r F^H-riBiSJ^fiJijfi^b-ii-rfflt^c.b^t'* 

S. f(C3. 3' . 4. 4' -T h-7 ( t - ^Jl/^- 
^-+^;l/^<x;u) «is*Jy * s > t<OH. ft 
40 KSf£La>. 

[007 7] 7cJSJ£H*SJW*Jj:Dti9fflSi|©^WI«. |i[ 

ie (a) . (b> rv (o fS&<Dttm3i*:mm 

tOTO. 00 1-1 OMSPE^-r&CitfifSL 
<. 0. 0 1~10tl3tt5C£*, 3 6(C)ifS:l 

i>. 0. 0 0 1 ~i oMMm>mm^nm-rit. *fijffi 

JSSSiJibT. l«S©^fc^«rfflC^rfem»L/. ^« 
50 [0 07 8] MCI&m.* V 4 V a )\> A ©ff 



(15) 1$KJ 2003- 1 67 336 

27 28 

l -c ». *-r. (a), (b) . (o ^ L£->tcK>. %&&y ifrAmmmic&K&wmiS.ftv 

*>ft«cfc<. Wl^-ii. ^+V7>, y~ V iJi?UyfU7$U-h (PET) -7^^A. 

x^^T;U3-^&i'©T;l/=J-;^jgJ«a<!:**sffl #£fte>K:|lH3E;*n£fc©T-«&l\, *£*lg©iWj»1*fe 

i^n-s. ctit><Dmmi*m&xm\.*xi>£^o> 2m *m\simm&m^\,c\z><Dx. ?m&y A>v^kv 
min±.*m-giisxm^xt>j:\,>. mmomttn 10 xitPEjy a ^A^<si,>?,h5. 

5©T\ (A). (B) . (C) . (D) )?S#£igll¥U ©JS*tt7 ^;WAi©S^ffi(COC^tt. SgSitifHM 

^•5^<».^©fiCifc©*jMJR-r5C<t*i > IflJiW^J 1$£ft±3tt£;fc»>Kaffiffig34rCl>£<>©£fiH>T 

■C*-&. ot^-c. jg««i^CofcS*14«flitt^!BJ*^ fe«fcU. *fc. 333f*:7 -f^A©J?*tt5 Mm£Lh5 0 

mfcy a ;VA±tci*j— icg&SUtcfc JJlB&*$<fcOV'fcL> MmfclTr*S C * bl>. 3 6tc*f * G < tt 1 0 

•f-iUASi. JS*ttffifiS«3€r*«fttt« (BXf-y) t? T3f-5i. fiR^- h©!Stf£tfe ^ ;UAUi?X h 

ttii^©ife*j<tu r ^uxstcife-rijD^*^Ttca:i)e?a ±tc»> ^^A^si^-r-sci^io^. 

A©fti5itc*jt^r?gj«€:i^* • nmr^<omkM& a y i ^a©*£«k: £zg,wjntiVi< c i*^* 

tt. (B) j£#fc£-K#*nsr£ y;ugfc£©«fb14 S. r^&fl:? /i/A/safctt:? ^uaj ©8is<* d 
StfrafcL-fc^IlK©^***?* L<. 13 O'CJSTF** «r«R£T4JS*147 ■/ ;1>A±(C3 blCUm? a 

B#Pfl«?if«A^*?nS©«:-h^B#PBW*miJ:(-» ;l<Atir«)J:l>„ GS&^-fA'AB:. JRftfefe:? ;l>AM 

^^>'<<^t^Prfl©**SXg±Wf«Jt , *-2>. tCl 0'C~5 0-C©iaB^7S*-hbT?SH-r&C<!: 

^sKsa**H^2,<t«ai7 ^A^ 

1 ) 8 0~ 1 3 0-C<DM&Xmmt® (2~3#PdJigK) 30 MK^XftZ/X t»9 5 *- tWCUV Ktto/cO 2/ 

KfilTS^i. -;UL.-CL*^/ci)T-5<bl055S*s*6. &my a Jl> 

2) 4 5*C5#IH. eS-CS^-IBI^ 85-C5»P*© AUttfttttCttMtt-r&fcfe. SS? -r^Aiffltffett? 

i£ mmitmmLwz*:*itimz.x\,>z>cti)W 

JKTfctt? a Jl/Ajf*S/h3t,»ti^i:jaLT*J l 3. [0 0 7 9 ] «S7 ^ ;i<A©#f4£ urii. 

B#rarfe»-ct5fc«). sR©s?m7 ^ ;uA*fps?-r >^-<^a (pe^^a) . ?i<'ji^u>hr^;i/T^ 

•5»-&«:W*iJ-C$>2». fc/cb. Jffltffc147 ^;l/A»*J5 0 3-;i/7<;U (EVA^^VA), r#'Jxfi/>i 

*im£U:i**(r»*l^B. fflytttWHSffifiS^^WSii- x^U>txjUT;ba-^©ftm^i*7 w ;UAj ( (fel 
Xlr>*««36l3IIE«**3n&©»C«Wl3W*»*»0. SS-C 40 T (PE + EVA) &m&fry ^^AiBS-T) . TPE 

|£«S-er*E*iie83nrti-c4.. 7 ^ Jl^ma* 7^;Ui (PE+EVA) ;I/AOWO^ 

ztcum&mmuxteK). mm^^o^z^-y-mic . ^>l<b r (pe + eva) ^at6»i#yi 

«{CS»+^T-riXgr. !S53tf±7 4 Jl/AAS^rabTTL/ PE7^;WAffir*»). t^ftfiii (PE + EVA) * 
*-5fc»)-r-5<tC^mjffi*s*-2,. -5-Ct?. !S*tt7^;l^ ^ ;l-Affi-C*-2.7 a JUAi^c-S) ^i'*^f6 

AJl*sj:b$5^*t^ti^ti. Ig^Btratt*^^*^ 2) C^e.Cc|iRS^nst>©Tti>i:t>. PE7^;l/ 

©.t^K^^tCtettSS^ilfTCKTj^^^l/t^ Ati^cffir^O^ffiCjftOtt^-t^iC^gSfAi*^. 

lefiS^+^T^-Si^ B^7^-^Ji©ffli7fett (PE+EVA) ftl^#7 •( Jl-AB, Se7fet47 

7-*^AtC5? ^:?tt (^<*^ + ) 35^6*1. -€"©±(C« -f;UA^©3Sg^?g*14iiiJlSltt^B#(C^-r5^ « 
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[o o 8 o ] -ec-c. rpE7^;i'Ai (pe + ev 
a) gA-S&y -< JUA©RA9£--tf#j . fco<wtr(p 

e + eva) &m-£#t#v *.?-\s>t<D[3im?umo 

^^At<D®^ffi«:li (P E+EVA) 
->UAffi#sjg-rSJO«:U 3tJ#f*7-r;UA£©j£tt 
"T -S Mtc » P E ^ a )l A® **3fc-5 J: 5 tct £ t t O JJ& 

[0 08 1 ] ^^A=&ffit»-SC<btcJ:i3. mi? 

a ^^/ma^-y a >i>^/3mfty a frj*tpt>ttz=M io 

h ©affi©» •) tfe#& < •£> <t t O 
[0 08 2] 3lfcig7 -r ^Atcjg^tt^^c-tt-Cfe J: 
t>„ ^©*^<hL.-CBffldfett-7 a Jl'AtC^StiSTtPa 

h-T^fetcPE^ a >lJ±>k&&.-?2>Ji&i)*tfitiZ. & 
tc, IRfctt y A H*A©J^l±5 ju mjy_h7 5 um&TFX 
*-5>C<t*s»*L/t». 36«:W4L.<«1 0 wmtdB 
OwmJilT. *tS*L<«10mn«±4 0«mt<T 

•c*i. jffi3ttt7^;wA(D^*s|s-r?-s<h^';>ne 20 

C<b*^#-r. *fc|5]«g£^l&bfcCCL£.'&£1<fe:7 a 
^A©»JBL/d£{c«®cD¥ffl1££«-?c t*s-C*«ct> 
fcsb KJS < «t -5 i t » o A:HH*s|fei-r SMft** 

[0 08 3] ^^©JfflSfctt*'*- is -i"? A JUAti. fig 

?zuh\z, i&w&y A)UAmwnMLtc*)mticfAii 30 

tc*) Lttt>JO(ca-MfcK:&£IZoTG?#l,-c«>J: 
t>„ smy a ;i<A*«»o-CHJB«tir>- h©tt 

3 f or->- FiK© *>©£«** 
*a/ct^ST , ®»Lrt>«kt^ «7fett^-U-f7-<)l'A 

U W y a ;tA©BfaS5Ei4*iffiJSCCfiTTi<DT-H1f 

jgi^- KDtm-cfii^T^.tow:. m&y <ju%ai 
7 ^ *a£aii>t7 is^>y)i7<)> t-mmtezitm? 

-f ^Afca&ffiif (tctJUtmy s.*- k It 

war*. ms.ms-i><Di,c^jmj:Tmm&<Dct^m 

F7 a* a dUMb? (HO $?N P I y -f ;Ua, w*2 
5 Mm) isZVmm (t*) S«©*J£S1?S. * 
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■iy a JUA«:J»7 5 *- F U SR^fe*//-?- W7 •< 
A#tf y JtAS^jg3feiR®^-E«f-C#-5T 
fRiSK**^-* JBTC 8tv 5 *- F Ltc 

f£. S&*1427^-W7-frt,A%#y-f K7^;UAS 
tflSMftzRffi*' 6fJi!t L J: 5 t L r fe fiJSt^pJfigr* Z 
CitCfcOffiST^. E#^lffiSS«5 O'C-1 5 0'C 
•C*-SCi*sS?*Lt»„ SHKJ<Da«*iilS-r^.Sifi8^ 
ttSJ£SB{i#3!lSl'T ^ -f ^A*ig!^b.®7fe14*^-- U 

^ 7 ^ ;tA <t bx<Dmmz*i? tc^mmm<om&\m^ 

-ftfiW* Ut>. *f*:^«:tt. 5 0 -C#>e> 1 5 O'CX-ib 

*) > igtcsf* l- < «8 o -c*56 1 2 o -c-c*s. sa&as 
(s-r ^fs tisaictt*^^- u-r ? a ;uaods£«614*jm< «c 

mr s c t ifin l < . * < ^ m&&& 

[0 084] CCi^tCtr r|UK#*CCL/Si^;tt 

y a >\<j>./3m#y a ^a j <Dmicmm^titcw&tfi 

■5. ^ Jl/ A tJ S« b tcttf&x-mm. U T 4i 

«tt»L. »**^TL.T*>e»iyj!KLrfc«tt^ 

A^->5r©#rK^Lr*i63t^7 a ^A^IHJlSt-r 
•&a^*sjf*Lt»„ ^tc. ^-^->K7fe • ^fltlcoti-c 
Ift^TS. r@Kft*CCL/®?^14^-r;i/A/^F^ 

7 a -rt'A J ©Silft:©3tJ#<*7 JUA©±tC7 * 
T©^*KJD?-r*/t*. igS* s 30O-430nm©5fc*W38!l 

tcSic»T s *as*ffl t »* i «t t ». 

[0 08 5 ] *fc. 3S«!igi brii. teStt*wr-5* 

t». #y s F©-&Jsi4£&#-rs/c#>. 
4vy*%J— )U> N-^f)i"-2-fo»;F>, n. N-e^ 

W±©?g«lf:il^l>fcfc©-C<>«fct^ SJ^©K»*# 
*«?g»ttflit^j:t^2^35i»SL< . TJViJV 

*mmzm»mtLxmi,>z><D&mii>H£ ut». 
it&mtLxu. lm^^mtm^xhji^L. 2 

«®W±©{b^«5*ffltirfeJ;t^ ia«14^b^j©?SS 
it. mno. 1 - 1 0il o /oT*i*, 7^;va^©rj 
Wt£&J>t>. 0. l-SSM^ir-SCi^WSL-t^ 

±ia^att{t^!B5<tbr«. mii. r^^y^jn. r 
ajfctt^K^^ 7s><t^i'Wf6n5. c© 

«t-5K:br^«L/fc^©!S^14*^^-U-Y7 A)l>MZfla 
SR+*rtc «fc») 7 ^ ;UA*i«{bL|5|SES©iteiftffiS'7 •< ;u 
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[0 08 6] mm<OWi&*i^- U <f V < ^Att, 
(A) l&ft£L,Xajmn*V -f 5 F. (B))£#£l,T 

Z>&ii>hm\itiZ>'Pti:< £ 4> 1 fflfeLk 
(D) fi£^£Lr*Slc^t&S'J*J<i:^/*/cliitaj?riJ* 

©-^tCffilVfcnJ&tttflWS F* (A) S^itiC 
itCfcO. ^^©SiTfctt*^- H 7 * ;UAtt. g^ft 
S-lf-SiW^tt. ttXAtttcCfe. 7UtS/WJ> 

>©^- Ff^ Xi'iSfi©"- ;' FfiiOSfltf&tt^-L'-Y 
7^^AtCfcjg-T5. 20 
[0 08 7 ] 

sMBttfeiT©* 5 KtT o/c. 

( 1) St£14*7 U 7 ^ )\> A©^S« 

(A) TOMS* 'J -f 5 K^THFfc^Of^+V^^tD 
S^^$K:ir^It% (sc) #3C«K:&*J:5«:?gJl? 

s # ? - * k . (b) gasm — w&^>* i eti±wr 
z> (J*) r $ v >\>mt&to. (O ^ny>, 30 

1ft, ( d ) Tfcjsi&Pteffosrig^ u . i&ffltmmfmm 

^>^J* : PET7^^ («*2 5 iim) ±&c, 
K««©» 2 5 umlCte&Jz. 5 I/. 6 5'C-C 

[0 08 8] «Sl7^;VA<i:L.r r (EVA + 

PE) ft*^£*yi^U>£©I^B#flLttiL.»i£K: 40 
J:57-fAAj -C*S. rUISSn-CUSSTjc^ (ft) 
iS7"nr-^ F (#6 2 2 1 F) 7 -r;UA (J5#5 0 u 
m) fciSEf. ynT-i? h7 ^;UA<D (PE + EVA) ft 

^UtfPSl/fe. 7 5*-F^frti. n-;Ffi& 
4 0 *C. - » 1 5 0 0 P a • m t Utc. 

( 2 ) J&Tfctt*^'- U -f 7 -f JUAOSffi 
!8ofc1*M7^-L"f 7 JUAtC^C>TJjnF©:£SK:-X>T 
SFffi^fofc. 50 
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<#ffl»tl!ft1±>*r < «»MI5 (35Mm)£5cro# 
? F L, 1 0 %«£K*?§y£-C 1 #18 77 F x * ^> 9 

Tiz F>r*M£ftoT*>6i£*Si*-i* 
5. ^4 cmflK* -y F L-fc^Bflt jg->- F©«IS7 
■f JUA£iM!tU !B3fett7 ;l>A®£Hut2S«?ili?S (V 
7l-i5 ©#iR®fc:Sfc-t\ 10 0'C, 2 0 

000Pa-m"C^5^-F Ltc. C<Dffig#<Dmit&7 
;UAffi(C?&&4 0 0nm©M300mJ/cm'g 

TtL/fca. i 8 0-c-c2B$pa+3.rLr«6fb3-tf £. C 

>\>*<S>7m ( 2 0 -C/tl*tSg4 0 %(£>3S^-C 

2 4 B$r«8) . ®ks ( 4 o m c/wtmsz& 5 %©s^-c 

4 8 SSIffl) iHSL/c^tC. 2 7 0 'Ctl±0?Sa*BaK: 1 

^<r«:±ifrt^#. i O'ccttcicf-x F L~c{5i'C?£x? 

<WI!lp D a14>7 -Y>ta/X-i-^i|l= 2 5 0 tim/2 5 
0 um©S<90g8£Jfcfi£L7cSite»B« (CCD *5 
cmmcft ? h HS1tiS->- F (4cmftlC^vF 

CL©[5]|S^BRS?n-Cl^®{C. 10 0'C. 2 000 
0Pa-mT5 5*-H/fe. C©aBfl:©®*147 -f ;!/ 
AI(CiKg4 0 0nm«)3t:?:3 OOmJ/cm'SjtL 
tcVk. 1 8 0-Cr2^fia+^.TbTIS{b3-y-S. 
[0 08 9 ] C©tF>^U* t «T©Ki?ntC 25-C-C1 

^T-S. 0-/v7n^v-;i. ( i pa) . <2>y?^x^ 
;U-&-F> (MEK) <3>2«^©JSBL ©2«S©«SSf 1 
® 2 ffi£<Dim\ IT F 'J ^ A7KiS?8L 7n>U 
J i-70^HFC134a) (Wn^iTD^if-Z 
C-3 1 (7 3»M^-jU (^) U) ) ) 
Tf^htS. *^*-U->f ^ArtsftitefltBffi (CC 
L) *^i'JlitL/£') > ^feUfc'). *^*-U>f7 jAA 

<««14>H.H«liS->- F (DUmv a )lrA*WMk> f& 
fife? H ;UAffi**«^?S3 5 /imOMPC, 1 0 0 
*C. 2 0 0 0 0 Pa ■ mt7 5 F O/c COBIBf*© 

0nmO3643 0 0mJ/cm'KWS*-r4. C©1f 

(U-^i'F (tt) »is^^->->ES-655 
D) *ffl(,»-C. 1 %©*&{!:#•; -7 A©*&?$ («a4 
0'C) . ^7U-EO. 85MPa, 3Mttt^<DX(iJI» 

ra2^iin©^fr-c3i»Lfc. R%-tz>m<<ct>^-n & 

A©±tc©1±S7 * Fvx^^n- ii-X*, 100x10 
0 ^mft©'{S*ffl^*flH,^c4>©T*-5. ^tCioT 

^jK^r^L. f£«3-li-^. 7c^gBKIS-e«Si? L r 1 0 
0x100 ymftO^trttuntf, -^fSiL 
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* [0 090] CVjzSlcLxntcXVTZ Kig#j£-r-7 
□ > (R) 3- f- LtC'iv h(Ct D. *^-7'>-C. 
2 0 0-C. 6 6 0Pa©tI;frr2l$ra^l£«U 2 
6. 40 gCD#>.M 5 F*-&t£L/c. 
[0 09 1 ] CCD*-; 5 Ftt. f !-7tFa77>l 
OOsr (2 0'C) 5 0g^SLfc. 5 0gqfcLU&*?L 

(Sc) = 30%©nJ?g14tf 'J ^ 5 F© -7 ~X WZWi V 
tc. 

[0 09 2 ] ±£pjj§14* V A 5 I--07-X8 0 qfctl 
TtC^-T (b) - (d) )&#£S^U^tt«J!§*I/&8J 
^-XSriSSL/c. C©?-XK:tettSB0:9-©K-£f|| 

6 ossas 

(fcr+ttft^ 



10 



(StJSfeWI 1 ) 

(lijjgtttf 5 F©^fi£> ffi#«*l9ffl!bfc5O0 ml© 

tA 7 y*77^3tC, (2,2'-fcf;*(4-fc FO + Wi 
—foyfWsV^sVs.-- F 3-3.3' ,4,4"--r h 

#">B?*R7k*3 (ESCA) 17.3 q (0.030 mol). N,N*-S7^ 
^^A7; F (DMF) 30 q£AftT. 
J*bT?g»?$ti-5. #tC. ftlRlJjffrfLti!© [hfX(4-T 
5 ^-3-*JUif+->)7 ^— ^r>MBAA 5.15 q (0.01 

8 moi)*cMF 9 q^jgisL-fc^^flnx.. mL<mnt 

-8010 (.{SMis'J 7.47 q (0.009 mol)*}*]*. 

[4.(3-7 5 77 x 7 tJ/)7 ii*]X^7 * > (BAPS- 
M) 1.29 q (0.003 mo1)*JOAr 1 fcHfflffil, < 1Stft? 
S. 

( a ) ±3B nj?gtt7j< 'J -f S F 

(b) ZX? EO^tt (m+n^o) ^7J"JU-h 
X* (W) »NKx^7 i Jl'A-BPE-30) 1 OSSSB 

m. nttX^U>:**-!+-l' F^ttSi5[4©iK»3iIb^{i[CD5«205KCir*S„ 

(c) h';7 , n*7i-^77 l Ju-F 

( m-ummm ( ** > «s br-3i> 30 s*sp 

(d > ex (2,4,6-h y^Jl^OVVA') 7x-A*^7 ^ F 

x^>-wUf -< • -7-5*;l/X (#) K-C Aj!/+x7 8 1 9) 

l 

.«7fet4«flgffi5E«J "7 - X £ . £f#{*:7 ^;^;PET7 
-f^A (S*2 5Hm)±K, f£*H£©J5*#2 5 m m 
K^c^Jc^CC^L, 5#H6 5 -C-CiC-CWffliS^^ 
ST*- 

[0 0 9 3 ] (S«{*©fPS) SStI&14*^*- U 30 

47 j)l At P ET7 ^7UA (3£HH#7 -< Jl'A) 
5217^ ;1/A©ffltffc14;fr^- U >f 7 ^ ;UAM±CC. 

r (EVA + PE) *S^#£tf "Ji^U^i©!!^* 

WLWbSffitcfcS? y;uaj (SWtfbT (HO »7a 
f^h (#62 2 1 F) 7^ jUA (/?#5 0/zm) ) 
(Sa^^^A)*, (EVA+PE) ftl^7 -y Jl/ 

r3d#{*7 ■< *A/«*tt#><- v>Jv ■< fr^/mm? 
^;UA©H»7 ^^A^eOr-SaiBftc^SiLfc. ^5 
*- h&mto 0 *C. - v 7'EE 1 5 0 0 P a 40 
• m <b Vic. 

[0094] (f*m#ic'o^-c<D&mfflmm) c©» 
r«. srs^rtt 3 6 0-a sftSsfcft-eti 3 5 0 *cs* 

( e ) ±SB"C^tt 0 fc^tttf >J ^ 5 F 5 0 MSB 

(b) fcfX7*y-;U EO^tt (m+n^30) i>T2V U- h 
($fd3fcMt3*I2SI (t*) S?NKxXt-;Ua-bpe-30) 5M3P (f)fc' 

X7x^-;VF E0^1± (m+n=4) ^7 7'J U- h 
(fltffi^ (flc) ^X^208) 1 5S«gf5 

(c) hU7n^7xr.;i-7i"JU--h 



[009 5] iWfittKitteo^-cH:. ©-©©T^r 
©Slate *f L/T 0 ->/c„ 

[ 0 0 9 6 ] ^ffettsSKtC-^t, 100(imxi0 

(*S6«f*2) 

(^14^ U 5 F©^fiX) 3feSfe09 1 "C^eELfc^ y 5 
F20.8K (0.020 mol) ^17*+ V ^ >80g tCSK L. 4 
f^v-7i7-;U^0.03Og*^stt]O, 6 O'C©^-^ 

yjl'S^U Uzs)\,3.75 q (0.0264 mol) *J7^-+V7> 
5gt£.teMb-CMS.> S6tc)!MiLth'Ji^7S 
>0.01 q*SSJinL6 O-C-VGVifWlJmiStWZft^tc. C 
© J: ^ K L tSltt.K y 5 F L /c. 
(JffliTfett^^'-u-i'? ;l/A©f^Si) ^TtCTjt-r^* 
ti^-LrffilTfett^BgifisSigl^pJ^L^ ( 1 ) ©^S-CH 

tc 6 iffiTttt* / 1 - 7 ^ ;U A £{13? L, fc. 
[0097] 



ci5) 2 o o 3 

35 36 

(m-umwrn (m «br-3i) 3 om*sb 

(h) 3,3",4,4'-r- ( L x--7 ! ?}l>/<--* ! *UU)Viii~)l) <<>Vy 



1 6 7 3 3 



^SS^fr-CU 3 6 0'C. 5RS*frT« 35 0'C* 

[ o o 9 8 ] itc. mm&&imucto^-ci>. ®-@© 

S3t)Kt?«, lOOiimXlOOiimflO^Blftm 10 

(HJfeW3) tfy^ 5 FO^il/t, S.J'^^'-t? 
*-)lx.~r)\<7-\- : 7l3>l<#lsWtte*V) (fcTF, ODP 
At^t) . i^7 5 ><hUTmifSBAPS -M. 
>y7i>, MBAA^ffll*. M&tVC. H,H-l? 
>^jl/*;UAT$ F (DMF) *$J;cn^*Vt7>£ffi 

<#y -c s KSMKD^fdD «B*«*a»L/c5oo im©-fe 

/Iv-fX/V 7^3tC0DPA 9.31 q (0.030 mol). DMF 30 
LLflHtSUDyT 2 >MBM 4.29 q (0.015 mol )£ DMF 10 



lsitsc 

* ->'Jn>^T5>KF-8010 <fgi*->y 3-> 

SS) 7.47 q(0.009 mol)*ttl^«L.<a^L. 
— tCt£r>tc*>&$k.lC. BAPS-M 2.58 q(0. 006 rool)£ftI 

^.-c mia»L/<a^TS. c©«fcMci,-cf#;fctfyT 
5 FiiSif^a^ <r) n- h Lfc^*? bictKt. A 
&*--7>-C. 2 0 0-C. 6 6 0PaOF£^-r2^|8I« 
F£?£«U 21.28 q©# y 5 Ffcfffc. 
[0 099 ] tl©tf y -Y 5 KB. Th7t PD75>10 
0 qtC2 50 qiJl±?§fl¥L;fc©-C. 

s F2ig*y*+v^>49gtcjg)K^-i±. mB&mm% 

(Sc) = 30%©pJ&14*y -Y 5 F©"7-J*£fflSL 
fc. ±SSpJ^1±^y -Y 5 F©7-X7 3 B^e^;^T^t^-r 
l£#*S£U«^^*J!§iliJ^7~X*^^ C© 
■7 - x k *s w * EJfcfl-©ffi^StelJJWT©<J: 5 r * -5 . 
[0100] 



( i ) ±f2^a«:cfc 0 £J£L fctf y -f 5 F 5 5 SSSB 

(b) b'X7iy-;WA EOttt (»n%30) ^7d"Jl — F 
(«f*«{fc*I« («> MNKiXT^A-BPE-30) 1 OSSSP ( f ) f 

X^y-JUF (m4n^4) i>T^ 'J U- h 

(Sce^is («o S7o-. ^^M-208) 2 ommu 

(j) (flt^->y=i->t?XC9 9-B5 66 4) 

1 5 SUSP 

(g) 4,4'-tX (yxfjl/7 5 7) 'O'^i^) 1SS8P 

(h) J.S'.M'-tF? (t-^^W-C-**^*^*^) ^>'/7i^> 

IMS* 

C©!8tft:13:7 -< ^A©¥BBW»1335i»*fT ofciC5. 

3 6 0 *G V KS^frrtJS 3 0 -C*-C^tS 

I0 10 1]*fc. Wliin D n1£i«KK:*jt,>Tfc. <D-©© 



(H«!0&4) tfy-YS F©JSWil/r. 3,3 , ,4,4'-t^ 40 
i^;W^>fh7 *;U*r>K*S**J ( JUT. DSD 
Atm-f) . J^T 5 ><i btTHUlEB A P S — M> ->y=i 
>yrs>> MBAAtrfBWc. ^tLt:. N,N'-^ 
^fW^A7S F (DMF) feW-mV7>5ffl 

(#y A 5 F8JJ!S©£fiS) St#«£ta:HL*:500 ml©-fe 
rt-r-JA*-? -^^nUlDSPA 10.75 q (0.030 mol). DWF 30 

lilfiMtS?©^?' S>MBAA 4.29 q (0.015 mol DMF 10 



8L S 6tC. -> y 3 >^T 5 >KF-8010 (ft y =»- 
>S2) 7.47q (0.009 mol)£2J0A?« L < U 
i^— {C^toite)*^^. BAPS-M 2.58q (0.006 mol)* 

jjnATiKjH»L.<si^-r€.. c©«t^tcLr^fc#y 

T5 KM4?7a> (R> a-hU^j 
SE?g^--^>-C. 2 0 0'C, 6 6 0Pa©F£^jt?2B#|« 
j«)EIS:«U. 22.57 q©!j<y ■{ 5 F*»/c. c©^yw 
5 FtJ. f F7t Fn^^>ioo q(c2 O'Ctcfci^rso 

qt*±?s»¥Lfc©r. *^-c^-r2»BJ^t4^ y -y s 

Ft?**. 

5 F21g£y**V 5 >49g fcjglg;* i2\ 
(Sc) = 30^6© pj?§14tf 'H5F®y-^ «rfF» L 
/c. ±ffinj?gtt;i<y -f S 3 giC)XTK.m? 

fcfttm^vmmmm&mv -**me.vtc c© 
7 - x ic *s w h mft^om^tk^mxr<o <t ^ r * & . 

[0102] 



(20) 
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( k ) 1M-J3&.K. «fc f) £j£ 1,7c* 'J 5 F 4 0 SJigp 

(b) t^-7*-/-;WA EO^It <m+n ^30) y/^'ju-h 
(SSff+Wt^X* (**) «NKiX7-;l/A-BPE-30) 5*«g|5 ( f ) b'X 

7i^-^F EO^tt (ro+n ^4) !/7J"J U- h 

(Jfc32^J5 (t*) i^XM-208) 3 OSSSB 

(c) h 'J^Pt7x^7?'J U-h 

( n-xmmm > s br-3i) 2 5 mssu 

(gr) 4.4'-b-X (yiWS/) -OV? i y>) 1 MMSP 

(h) 3,3',4,4 , --r (t-rf?-)\,^-**rUi3A>#~>V) -c>'/7xy> 

IMS 



flWSfcfrTt* 3 50-C, (JftS^fp-ffc 3 4 0 -C£-C^1S 
Xlbr>ic. 

[0103] j/c, NXAttKlttciavcfc. a)-©© 

1*£-CB. lOOumxlOO/i mftO^B^r # T 

<Xffcffl5> tf'J^s FOflffU: LT. 4,4'-C4,4'-^ 

T. BSAAtmT) *5«fcCJ c 3,3 , ,4.4 , -K7*r.j|/f i F 20 
^#;U#>ffit^fcl7kW13j (WT. s-BPDAi* 
•T) . ^7;>i LTiiifiEBA PS-M, ^'J3>y7 

s>. MBAA*ffli>fc. mmtLx. N,N'-y^?A 

*AA7? F ( DMF ) *jJ:iyf^*+V7>*fflt>fc. 
<*y -T S FttfBS©^ES) «lf«*SgLfc500 mlO-fe 
^7^7 7X3 tCBSAA 26.02 q (0.050 mol), DMF 30 

DM4.71 q (0.050 mo"l) <fcDMF 20 q£flD;*."C 3 6 ttitt 
L < Sfrr £. ffiftlllttfbWD^T 5 >MBAA 14. 

30 q (0.050 mol)*DMF 30 $C%Z181,XM%-Xi8ll, < 1SI 30 
#U Icfcofc&SfctC. ^y=J>S7T5> 

KF-8010 «lM->'J=J->*!) 24.90q (0.030 mo1)*Jja 
^«L<«Jt-TS. ««6W&-«C<tofc6«aK. BAPS 
M 8.61 q (0.020 mol)*tt]^.r 1 B#HI*L/ < 9&? 

■5. COJr^tcLrSfc^yr 5 FS**r-7 0> 
(R) hKil jet-^>T?, 2 0 

0-C. 6 6 0 PaOBE73-C2ll#ra«IIKjSL < 80.0 q© 

[0 104] t©#»;-f s FB. fh7t FO75>l0 
0 qtC 2 0 'CJcfcl^T 50 qfeLtigWUfc©"?, #|69lr 40 

<Sc) = 3(»«©?I«tt«K»J-f 5 F©7-^*ff«L 
fc. 3feSSFJ4© (k) R8»«D»fe»)Cc. (m) ±ie^ft 

(c«fc 9 '.Ms F <2«a©»-«i7kfn«j€:ft 

S^bfcfc©) iffllsiCtWB. SUfeW4i^<|5l 

( l ) ©^ffiTJBat14*^-u-f7 ^7WA*ffiRufc. 
c (omt^v < A> A©^BaHJR14KK*?f ofciCS, 50 



HMSfeff-rBS 4 0 "C, »S*fr-Cfc 3 3 0 "C*t?^» 

[0105] f«AttKKlCttl,>T(). (D-©© 

1 0 0 Mmx 1 0 0 (imflO^«TJt 

<*«50d6 ) tf'M 5 VCDimtlsX. mi2BSAA*S 
.ti^s-BPDAtSt) , ^T5>il/-CB«BBBAP 

5 -M£. ">'j3>y7 5 >. 2,2'-fc*X (3-7 5 7-4- 

7c. ftmtLX. N.N'-^^l^UATS F (DM 
F) fcJ:^t+77>*fflt>fc. 

^ s fsjji©^**;) s^ts^saabfcsoo mi©-fe 

J-i?7}l-y "yX^tCBSAA 26.02 q (0.050 mol). DMF 30 

DA 14.71 q (0.050 mol) £ DMF 20 q&tiOx.X 3 6 (Cffit 
KSlffTS. #K:. y7i>2,2'-tX (3-75 7-4- 
t KO+*/7xi 71/) ^=tlJ-:7 7V:f u^p;^ 18.31 q 
(0.050 mol)4DMF 30 qtcjg*? LrMtil/ < «J$ 
U ?giR*S^|— K^CofceSe.K:. ->'J3>^T5>KF 
-8010 ((ia-> , j3->S) 24.90 q (0.030 mo"l)£flU*. 

j»L<M#-f.S„ «fitW*-K4->fc61tl«:. baps-m 

8.61 q (0.020 noM&m*.X 1 B^ffl* h < 5. 
c©<fc5(cur»ycd<'JT5 F?§«%T-^a> (R) 3 
- h LfcA? htCit). AS^-^>-C. 2 0 0'C. 6 

6 0Pa©JE^r2B$H«Jfflfc*SU 83.5q©^«;^5 
F*Wfc. 

[0 106] C©^';W5 KB. rF3t Fn7^>io 
0 q(C2 0'CiC*Jlir50 <£i±MffiLtc(DX . *^"C 

(JSyfett*^'-u^7 ^jUA©f^K) c©dJ?§14^';-< 
5 F30g^y^- + V7>70g(c?g»31i-. mBftMM% 
(Sc) = 30P«© BJiStt^ V 5 F©7-X^SaL/ 
fc. I6S6W4© (k) ^©SfcOtc. (n) ±SB^ffi 

4 <t£< Hi;^-C#^?rS^Lr«7lctt«J!gffifi£% 
*SifiU. ( 1 ) <D-fimx&mL*>^-\s-<y -i 

tctc*>> im3k¥¥xi>!&m3iftxi>3 5 o-c*-c^*& 
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[0107] ttayy4s§*&ctei>r «>. a>~©© * toiosj 

lOOymXl 0 0 umftCD7ttt3R«tr*r %£33SEU ( 1 ) cpA&rAXttA't- b -C 7 jUA 

(p ) *?-)\,ji*i>7 ') l>- h/n U- V/Z - 

7^';u-h/^^i"J;HI-55/8/1 5/2 2 CDftS-^fte (**£« 
) "C^fiS; (✓ 5 0 S*g|5 

(b) trX7*-/-JWA EO^ft (m+n^30> 5?T4"JU-h 
(ffWfb^X* (**) 1 0S«SP 
(f ) a7i/-;l-F EO^tt (m+n%4) ^7J";u-h 

(mS^fiS (AO S7n-7? 1 0 S*SiS 

(c) h u^a*7 *-;UTf J u- h 

(JS-IIRKSS («) «BR-31) 3 0**35 

(d) t'* (2,4,6- h ^ju-ov-OIO ^ K (?• 

• X-^> + ;l/f-.f • ^S^l/X (t*) S*^Jl/^+*T8 1 9) 
1SSSS 

C©iS*tt-7 ^^AO^BaK^tt^^fo^KhC^^ ^«tt«H-C«. 1 0 0 umx ] 0 0 umftO 

sras^ffc-ctt^ 8 o-c. ®M*ftrfc2 5 o-ci-c^S ^iJ^-c^rfe"?. -&te-c*-pfc. 

w»i4«:^^r^4. [oiio] z<d&*>k.. *y-r 5 Ftt«rr&i,»&*£ 

[0100]*fc. BlfittSKKijOtlJ. <32tm 20 ttfcJB^cSyfctt? -f-iUAtt. MRffebJ:eflttJ(aB:tc 
4y7xu*S—A, ( I PA) ^©^^JUi^-'l'-y V> [0111] 

(MEK) ^zg-rSi^'-WKltfi^D, ®2 Utmi2] WT{C^^»*il^brS^14«|||«fiS 

(p ) ^^;u^^5") u- h/n y i — h/2 -x^u^+^u 

7i"; 1/- h/^ * 9U JHJ= 5 5/8/1 5/2 2©*f^ (mJSSig 
) -c-^rx L/c*m-^S^<* 6 0 *S8P 

(f) W7i/-;VF EO^te (m+n ^4) i>Ti"J U- f- 

(*3S^&S (**) »Tax> i7XW-208) 1 5**35 

(n ) xtf*->$J!§ (*S^)tS; <W) »it'3-h828) 5 MSB 
(c) h y zfn^y x.~)\/Ti> U u— h 
(^-XIUKH («j) »BR-3l) 15SSS5 (d) f 

x (2,4,6-h yy^ji^W-f ju) 7 i-ii-*^7 ^ >**-y- <f F (^><- 

X^T^fw • -5T5*^X (ft) K-T^*'**T8 19) 

lSftSP 

M£f*-Ctt3 1 0 -C. KS^^^fe 2 8 0 -CS-C^tg fnttKS^S. 
W*M4K9SoT:(,»4. [0 113] 

[0112] MxattKitccfc^Ttt. ®2as 40 mwomm (a) ^gn*wr6°rstt-i<y 

GDi&BL ©2««CD«6S!^CDiSttt«*«3^*S-C*ofc P. (B) (J T #V fr&it&fo. (C)U>. ^ 

o^v^p/v-a ( i pa) ^«flrrs&*-»<- py>ac;^a+-^>sij{4*>?.fe^ffif*»6jatfi-i-5^j: 

U ^*ifHJKL. **:£*->Hr h > (MEK) < <!: 1. 1 <BJW±©M^*J«tl^/Xtta5fit*JftWtS^L'C 

■*-S&*7J<-mcl$*ias£i;. ©2«^©*»<b^ h l>&{b£-&. (D) #£j£H^fc<fctf/*fctiii!KSiJ 
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(51) Int. CI. 7 
C 0 8 L 
GO 3 F 



79/08 
7/037 
7/038 



5 0 1 
5 0 1 
5 04 



F I 
CO 8 L 
GO 3 F 



79/08 
7/037 
7/038 



5 0 1 
5 0 1 
5 04 



(##) 
Z 4 J 0 4 3 
5 E3 1 4 



H05K 



3/28 



HO 5K 



3/28 



F 



F £ — A 2H02 5 AA04 AA06 AA07 M08 AA10 



ABU AB15 AD01 BC13 BC69 
BC83 BC86 BD03 BD23 CB25 
CB43 CB45 CB47 DA01 FA17 

4F071 AA33 AA33X AA60 AA60X 

AA67 AA76 AC15 AE07 BC01 

43002 BG051 BC082 BN171 CM041 
CP032 EW046 EW126 EW136 
FD132 FD136 GQ05 

4 J Oil PA69 PA97 PC02 PC08 Q*03 
QM2 RA10 UA01 WA01 

43026 AB34 BA27 BA28 GA07 

4J043 PA04 PC075 PCH5 QB33 
RA34 SA06 TA22 UA132 
UA432 UB351 XA03 XA13 
ZA12 ZA15 ZA16 ZB50 

5E314 AA27 AA36 CC15 GG08 GG14 



